Abstract: This paper examines innovation within the UK magazine publishing industry. We find that publishers are able to engage with niche interest groups in order to supply a high value-added product. The paper attempts define the characteristics of the industry and to examine the drivers of innovation through a survey and an exploratory approach to data analysis. We suggest that the frequently employed simple output measures of innovation do not adequately capture the innovation process in this industry or the range of activities carried out by firms. We find that groups of firms engage different patterns of innovative depending on the drivers of innovation. Firms that are more responsive to consumer trends and more likely to engage in a wider range of associated activities in order to add value from their consumer knowledge.
Introduction
This paper presents the results of a questionnaire carried out during the first half of 2002 designed to investigate changing patterns of innovation and organisation in the UK's magazine publishing industry. Since the mid 1980s, the process of producing magazines has been transformed by the introduction of computer-based technology, the impact of which was felt in two discrete waves. The first concerned the computerisation of the traditional tasks of magazine origination resulting from the development of desktop publishing (DTP) software packages from the mid 1980s, allied to developments in microcomputers, laser printing and the digitisation of fonts. This critical group of process innovations effectively projected publishing into the electronic age. The second impact arose as part of the communications revolution that has changed working and organisational practices across industries generally, and in magazine publishing have allowed for the development of new working practices through systems of electronic file transfer .
The introduction of DPT technology significantly altered working patterns in the industry. Effectively, many tasks that had previously been undertaken by specialists, such as layout and design, typesetting and even printing the final product, were collapsed into an integrated package of activities that could be undertaken by a single worker (Mowatt, 2002) . These developments reduced the lead-time required to produce a magazine and enabled relatively small organisations to create a product of reasonable quality. In terms of industry structure, by bringing all the functions of pre-press into the publishing arena, DTP technology acted to disentangle the hitherto totally integrated processes of publishing and printing. For the first time, in the 1990s it became meaningful to analyse working practices in the publishing industry without reference to their print-based counterparts.
The changing nature of innovation
The objectives of the questionnaire were to assess the impact of ICT technologies on organisational structures and competitive conditions in the UK magazine publishing industry. Studies focusing on the clothing trade had found changing forms of production and innovation through the use of information networks (Abernathy et al., 1999; Gereffi, 1994) . The current survey was designed to continue the earlier research we had undertaken on the food processing and retailing industry which have examined change within UK food manufacture and retailing (Cox et al., 2002; . Our working hypothesis was that the technologies of the information revolution are changing the nature of competitiveness in many industries. These, in turn, are creating new and more complex working arrangements. The key to these changes lies in the growing ability of firms to engage in consumer-driven forms of innovation that require greater flexibility in working practices and rapid response to new customer demands. In our earlier work, we identified the growing importance of inter-firm networks, based around the large supermarkets, in the development and provision of new types of convenience foods. Two different types of networks were identified which we termed networks of control and networks of innovation. The development of these networks was first analysed in a comparative historical framework (Cox et al., 2002) and then in a later study we presented a detailed examination of the operation of these networks . The role of ICTs in the management of these systems was examined in detail (Cox and Mowatt, 2004) .
In our magazine publishing study, we wanted to test whether similar network arrangements were also occurring as a response to technological change in a sector that was clearly undergoing a restructuring (Driver and Gillespie, 1993a; 1993b) . Our a priori belief was that networks were indeed becoming more prevalent in the industry, similar in kind but quite possibly different in form to those witnessed in the food industry study. Our earlier study of food processing and retailing had highlighted a preponderance of inter-firm network arrangement between supermarkets, their suppliers and the providers of ancillary services. What we expected to find in the magazine publishing industry were more individualistic hub and spoke forms of networks based largely on outsourcing of inputs (e.g. journalists) and more direct, practically personal, involvement with carefully segmented narrow groups of consumers. As with the food study, however, we expected that those firms that were able to exert control over the access to vital sources of consumer information would be the main beneficiaries in terms of competitive advantage. Access to critical information would be the main driver of innovation.
The survey had two main objectives. The first objective is to collect new data about the structure and operation of the industry, with a particular focus on the sources of information used to engage in innovation. This exercise aims to describe the industry and practise within it in some detail, providing new evidence on this important sector to the UK economy (DTI, 2002) . The second objective was to examine the process of innovation within the industry.
Expectations
The survey was designed to substantiate our observations of organisation and working practices in the magazine publishing industry and to allow us to report on the contemporary structure of the UK industry. In addition to this, drawing on observations made in earlier work examining innovation networks in the food processing and retailing industries in the UK, we were able to develop some expectations about the operation of the innovation process within the publishing sector.
Expectation one: innovation networks are driven by critical consumer information
The type of information required to inform innovation activity varied in our study of the innovation networks in the food industry. The final consumer was the key to providing the information that was required to develop and supply new products in the innovation network. In the control network, the customer was the retailer and the information that was critical was information about the supply-chain. From this we can consider the nature of the customer in different magazine markets and the critical sources of information. Consumer magazine publishing will be informed by technological or fashion change and business publishing by targeting specific demographic groups.
Expectation two: different critical sources of information will result in different innovation strategies
If innovation is dependent on critical sources of information, then different magazine publishing sectors will derive their information from different areas. Consumer firms will place more emphasis on qualitative research and direct research such as links with experts. Business publishers will be more reliant on quantitative research (about demographic groups) and external agencies.
Expectation three: innovation is reliant on appropriate distribution channels
If consumer contact is critical to the type of information required for the product and consequently to the innovation process, then it can be posited that reaching consumers is also important. Retail channels are therefore an important consideration. We suggest that consumer magazines will give more priority to retail channels in proximity to end consumers: newsagents, retail chains such as WHSmith and Supermarkets. Business magazines will place more emphasis on subscriptions and internet editions.
Expectation four: critical source of information will be exploited for the provision of related goods and services
The nature of information that drives innovation will also suggest different possibilities for wider exploitation. We suggest that consumer publishers will be able to leverage their critical information to supply services such as TV, radio, internet advertising, licensing and direct involvement with readers' activities. Critical business information will lend itself to internet direct sales, fairs and exhibitions. Contract printers will offer contract services.
Our questionnaire sought to elicit responses from a broad range of magazine producers on issues of innovation and organisation. In terms of innovation, a series of questions mostly requiring semantic differential responses were used to gain evidence relating to a range of innovative activity including the form of innovation, the extent of new product launches, the drivers of innovation and the internal sources of ideas and decision-making, regarding innovation activities. With respect to organisational factors, the questionnaire looked at the organisation of various production tasks and methods of communication between publishers and their suppliers and customers. Questions were also included that dealt with the methods of distribution of the magazine content.
The sample
The questionnaire was developed in conjunction with the UK's main trade body for the magazine industry, the Periodical Publishers' Association (PPA) and was piloted towards the end of 2001 through consultation with seven individuals who had accumulated many years' experience of the magazine publishing industry. Using membership data from the PPA the revised questionnaire and a SAE were mailed in November 2001 to 287 named individuals who held positions (generally senior editorial management and publications directors) which suggested that they would be qualified to express considered views on the issues in hand. The 287 individuals ranged across 261 companies in a total of 246 publishing firms (firms such as IPC and EMAP comprise of a group of distinct companies or operating enterprises). A second mail-out was conducted in February 2002 with follow-up telephone calls. We had hoped that some questionnaires could be completed via the telephone, but this proved effectively impossible to do. Ultimately, 57 valid responses were obtained, giving the study response rates of 20% by individual, 22% by company and 23% by firm.
The response rate and possible bias introduced by the self-selected sampling method demanded closer examination of the sample. An attempt was made to discover how representative the study sample was, relative to the target population in terms of basic demographic variables. The PPA list of UK publishers was chosen as a suitable sampling frame and a simple random sample of size 57 was chosen from this list. The aim of a second sample was to compare the study sample (self-selected) .with the random sample in terms of turnover and staffing. The frame consisted of details of current yearly turnover (in millions of pounds) and current staffing levels derived from the FAME database. Altogether, turnover data could be traced on the PP A list for 30 firms of the study sample (29 firms of random) and employee data was recorded for 27 firms in the study sample (26 firms in random sample). This provided evidence of some consistency between the two samples. A Mann-Whitney U test on the data obtained from the PP A list was conducted to evaluate the hypothesis that the study sample has a different turnover, on the average, to the randomly selected sample of firms. The result of the test was not significant (z = -0.15, p(exact) = 0.988). The same test for difference in average staffing was also found to be not significant (z = -0.32, p(exact) = 0.749). Further, a comparison of quartiles revealed similar variability in turnover and staffing for both samples. In summary, there appears to be little, if any, evidence that the study sample is different in terms of these demographic variables from a random sample. This result, together with the sample profile examination indicates that the study sample is reasonably representative of the magazine publishing sector in the UK.
The basic profile of the sample could be measured using a variety of dimensions. Essentially, the industry as a whole can be broken down into three segments: consumer magazines, business to business and contract publishers. Respondents were asked to indicate which segment(s) they belonged to (Table 1) and for the purposes of analysis were allocated to one of the main segments by inspection (Table 2) . Two further dimensions of the firm population were measured relating to the number of employees and the international status. The results, shown as a cross tabulation in Table  3 , indicate a good spread across each of the categories of size and status. UK domestic firms tended to cluster at the smaller end of the employee size range, with 19 out of 24 reporting 50 or less employees. In terms of international firms, those featuring a headquarters in the UK were spread fairly evenly across the full-size range of the spectrum, whilst subsidiaries of foreign owned firms clustered in the mid-size range. 
Indicators of innovation
The most conventional measure of product innovation within the magazine industry has traditionally been new title launches. A recent study by the DTI and PIRA (DTI, 2002) shows that since 1993 new launches in the consumer magazine branch of the industry have been running at an average annual rate of around 600 titles. Allowing for closures, this process of innovation has raised the total number of magazine titles in circulation from just over 2,000 to well over 3,000 by the year 2000 (DTI, 2002, Figure 8.6 ). In the more extensive range of business to business titles, a sharp rise in the number of titles was also experienced from around 4,700 to well in excess of 5,000 between 1997 and 2000 (DTI, 2002, Figure 9 .2). Amongst our sample, we found that 40 out of the 57 respondents (70%) claimed to have launched at least one title during the past two years, whilst 27 firms (47%) had closed at least one title during the same period (Table 4) . New title launches were spread quite evenly across the segments of the industry, with firms claiming to have launched at least one new title during the preceding year figuring across all segments. As Table 5 shows, it was firms producing consumer magazines only, that displayed the lowest response whilst all 5 contract-only publishers had launched at least one new title. Amongst the firms who claimed to have initiated two or more new product launches during the last two years, all of them had launched at least one title within the space of the preceding twelve months (Table 6 ). This gives our sample a group of 22 firms that we have designated as the leading' new product innovators' . The responses relating to new title launches suggest that this form of innovation is widespread across the different types of firms in the magazine publishing industry. However, it is not necessarily the case that the motive for this type of innovation is always the same, and our questionnaire asked the respondents to identify the importance of different drivers. It was suggested that industry-led new title innovation based around advertising-specific demographic groups would provide one motive. Alternatively, a more consumer-driven motive for new title launches was felt to be external drivers such as fashion or technological change, as outlined in expectation two. The results, presented in Table 7 , illustrate that demographic factors were a common driving force for innovation amongst the respondents as a whole. In contrast, the impact of fashion and technological change was far more mixed. The issue of consumer-driven innovation posited in expectation two was further explored with reference to the sources of consumer information that firms exploited. Table 8 shows that the majority of respondents used quantitative surveys of readers, experts and competitors' moves to identify consumer trends. Information from allied firms (partners and agents) was rarely submitted as being of great importance. By far the most mixed response concerned the use of qualitative surveys (e.g., focus groups), whilst a reasonably mixed picture emerged with respect to the importance of the internet. This leads us to believe that the latter two factors may be of significance in discriminating between the more consumer-driven innovators and those innovators whose ideas were driven simply by more conventional demographic, supply-side factors. These findings are interesting to consider in conjunction with forms of innovation other than new title launches. New title launches are a conventional output measure of innovation, as used by the DTI in their recent study of the UK publishing sector (2002) . An alternative approach to using one form of output (i.e., new titles) is to obtain a quantum unit of innovation based on the total numbers of all products and process innovations without differentiating between the form which these innovations may take, as in the Community Innovation Surveys (Thomas and Jones, 1998) . In addition to considering a simple output measure of innovation (new titles) or an aggregate of all value-adding activities we decided to establish the range of activities that magazine companies could undertake to explore expectation four. Table 9 itemises twelve forms of activity that publishers have used to develop their magazine brands. Two areas of significant growth during the survey period can be seen to be the provision of internet services for third parties and direct involvement with readers. In both of these activities, an ongoing dialogue with consumers is particularly important. However, only five firms (around a quarter of each group) claimed to have actually engaged in both of these activities, suggesting that they represent different consumer-driven strategies. Indeed, in all but one of these categories, the group of 22 'new product innovators' were no more likely to have undertaken the activity in question than other respondents (might be worth testing for just the non-innovators). Innovation in magazine publishing thus appears to be both widespread and multi-faceted. 
Organisation, communication and distribution
The impact of the DTP revolution on the organisation of magazine publishing firms was felt particularly in respect of art, design and layout. Prior to the DTP revolution, these tasks were discrete activities undertaken by specialists. However, with the availability of new software packages, these tasks effectively became integrated with the process of text inputting. As a result, many of the independent firms who had previously specialised in these areas of the publishing process were no longer required. Of the 57 firms who responded to the questionnaire, 50 replied that all their requirements for art, design and layout were undertaken entirely in-house, and five of the remaining seven used a mixture of internal and external. Ten years previously, over 20% of the firms in the survey used outside firms exclusively to undertake these tasks.
Whilst the creative processes relating to layout tend to have been absorbed into publishing companies, many of the tasks relating to the provision and editing of text have been outsourced. Table 10 shows that contract staff, commission only and external agencies play an important role in the core tasks of content provision and editing. It is true that editing tasks are almost always managed, if not always performed, by in-house staff, but the provision of features is not infrequently entirely outsourced. In the case of occasional or special features, 18 of the 55 respondent firms claimed never to use inhouse staff for this activity, whilst two thirds used the services of commission-only providers. This process of outsourcing has given magazine publishers much more flexible writing capacity and made it much easier for them to respond to topical events with special issues of their leading titles. Ease of communication has been a significant factor in promoting this greater flexibility.
Table 10
Organisation of magazine production tasks Table 11 shows that publishers have a clear preference for receiving copy in electronic format, although at present a variety of transfer systems continue to be used. A similar pattern is also true of the copy received from advertisers although in this area, publishers hold a much weaker bargaining position than with the fragmented feature copy providers. Practically 80% of publishers reported receiving advertising copy by post in spite of a clear preference for electronic forms of transfer. Even before DTP, only the largest magazine publishing firms undertook their own printing. However, the working practices in that industry placed heavy restrictions on the process of magazine publishing, involving extremely detailed demarcation between tasks. DTP enabled the publishing houses to provide printers with print-ready copy and the ICT revolution has enabled radical alterations in the method by which this copy is supplied. Table 12 shows that 26 out of the 57 respondents (46%) now send copy to their printers exclusively by electronic means. As recently as two years ago, less than 10% of the respondents used these methods exclusively. The processes of deep physical integration that traditionally bound together publishers and printers through working practices is now being replaced by an information-based system of integration that emphasises speedsometimes at the expense of accuracy. To date, the emergence of ICT in the form of websites has not led to a transition from paper-based to electronic copy systems of provision. Magazine publishers were guilty parties in the dot.com bubble of the late 1990s as they poured resources into the setting up of elaborate websites that had no meaningful income-generating capacity. Fear of 'cannibalisation' drove this process, as magazine producers anticipated (or at least felt obliged to prepare themselves for the possibility of) a shift towards an electronic medium of content provision. Web sites are now being used more selectively, in an effort to provide a complementary form of access to readers rather than a simple alternative. An upshot of this is the continuing importance of the retail trade in the process of physical distribution, as anticipated by expectation three. Table 13 demonstrates that the system of retail distribution remains very similar to that which operated ten years ago. The retailers themselves, whilst irrelevant to some publishers, still play an important function in the magazine industry, with very few firms rating them as unimportant (Table 14) . From this it is also evident that subscription sales remain very important to most magazine publishers, but that the internet is still to come of age as a retailing platform. The new force in distribution over the last ten years or so has been the supermarkets, whose shelf space has become a critical factor for popular consumer magazines purchased from the stands. There is some recent evidence that retailers can exert power over suppliers in the supply-chain that may affect innovation and investment (Dobson et al., 1998) . Asked whether supermarket power is an impediment to innovation, around 43% of respondents agreed in the case of new titles, and 33% in the case of new services. 
Developing a picture of the innovation space
The aim of studies examining innovation is generally to develop an understanding of the drivers of innovation. In addition, the significance of innovation to an industry, generally taken as the amount of innovation, is often viewed as important. Within the current data set, new title launches as a measure of innovation do not reveal any significant drivers of innovation in the data. The question must be asked however as to the usefulness of a simple measure which may overlook the range of activities available to firms in their industry. In order to develop a more subtle understanding of the innovation process in the sector, we have employed correspondence analysis. This is a useful exploratory technique that helps to provide a clearer picture of the nature of the relationship between two variables. In the present study, the two variables business category and services introduced were cross tabulated and a chi-square test of independence revealed a significant association between the two. The chi-square test does not reveal the dependence structure, and it is difficult to discern which categories of services introduced are associated most strongly with the business segment. We then decided to explore new methods for examining the relationship between variables. Correspondence analysis facilitates an examination of the relationship between two nominal variables graphically in multidimensional space. Categories that are similar to each other appear close to each other in a plot. In this way it can be seen which categories of services introduced are similar to each other, and whether categories of services introduced are related to categories of business segment. The measure of correspondence may be an indication of the similarity, association, affinity or interaction between the row and column variables.
In summary, the goal of correspondence analysis is to describe the relationships between two nominal variables in a low-dimensional space, while simultaneously describing relationships between the categories for each variable.
Distances between category points in a plot reflect the relationships with similar categories plotted close to one another. Projecting points for one variable on the vector from the origin to a category point for the other variable describe the relationship between the variables. In Figure 1 , symmetrical normalisation has been used. This is appropriate if we are primarily interested in the relationships between the two variables. Usually, this is the preferred method to make biplots (Heiser and Meulman, 1993) . Figure 2 shows a column principal normalisation. This method maximises the distances between the columns (in this study the business segment) and should be used if the primary interest is how business segments differ from each other. Note that Everitt proposes correspondence analysis as an 'extremely useful supplement to, rather than a replacement for, a more formal log-linear or logistic model' (Everitt and Dunn, 2001) . It is more of an exploratory technique, providing a visual picture/appreciation of relationships.
Figure 1
Mapping the innovation space of the magazine publishing industry with correspondence analysis: symmetrical normalisation
Figure 2
Technological and fashion change as a driver of innovation: in relation to the number of new titles by publishing firms Figure 1 shows the relationship between activities undertaken by respondents. The figure outlines innovation activities and finds that in general, firms undertaking a group of activities are generally from one sub sector, such as the consumer. Any individual firm can be located in this innovation space by its individual survey response: therefore a selfdeclared business sector firm may undertake a range of activities associated with the consumer category. We could consider this firm as consumer-driven, using the same strategies as consumer firms.
Figure 3
Technological and fashion change as a driver of innovation: in relation to the type and intensity of activities by publishing firms
In Figures 2 and 3 we map, in three dimensions, all the individual firms in the sample by their responses to any activity. Therefore each point represents a firm that has a location determined by the range of activities which it engages in, and an intensity (height). Figure  2 shows intensity in terms of the number of titles launched. Figure 3 uses the number of value-adding activities (see Figure I ) undertaken. The overall responses are smoothed using a three-firm averaging. In order to use this three dimensional map of the innovation space to examine the drivers of innovation, we can dichotomise between responses to questions concerning the drivers of innovation and the type of information informing innovative activities. Thus in both Figures 2 and 3 , the self-reported importance of technological or fashion change is used to discriminate between responses. It would appear to suggest that whilst this is not particularly important in terms of launching new titles (although there is some evidence that this is a factor for consumer firms), it is very important in explaining the number of value-adding activities undertaken by consumer firms. The initial expectations one, two, and four would lead us to expect that innovation strategies within an industry would vary with respect to different drivers of innovation, and result in different patterns of innovation. This is indicated in Figure 3 . Although both consumer driven innovation strategies and business-to-business driven strategies result in similar quantum levels of output, the group are clearly divided with respect to the drivers. This can also be linked to the types of innovative activity which demonstrate that the different groups do indeed undertake different forms of innovation as outlined in expectation four.
Commentary on results
Several exploratory approaches have been used to analyse the data in this study. An initial approach (not outlined in this paper due to space limitations) examined the sample using titles launched as a measure of innovation, as used in the DTI study (2002) . This approach proved not to reveal many significant linkages between drivers of innovation, sources of information or the range of activities undertaken (although there were some significant correlations in this area). The question as to whether titles launched is an useful measure of innovation in this sector can be questioned in any case, and the correspondence analysis (Figure 2) shows that new titles is a poor discriminator of innovative activity. Correspondence analysis proved a useful empirical way of confirming that our initial expectation four was correct in predicting which value-adding activities would be undertaken by which sector. This approach also allowed us to dichotomise responses to the number of new titles and range of innovative activities undertaken to reveal whether factors were important or not for these firms. Figure 2 shows, for example, that consumer driven firms who undertook a large number of innovative activities in their area (as shown in Figure 1 ) answered that fashion and technological changes were very important as drivers for innovation. It can be seen that those consumer firms who answered negatively undertook a much smaller number of innovative activities. For the business sector this was a much less important factor even though the number of innovative activities was quite high. The same exercise using demographic groups as the dichotomy show the opposite trend than that expected. This may suggest that the aggregate measure of innovation in this example would be able to trace the drivers of innovation because they are different between the market sectors and for the types of activities within them, as predicted in expectation two. Finally expectation three, that retail channels would be important for consumer publishers was supported. In the initial analysis, using only titles launched to create an innovative group of firms (those with more than two launches in the last six months), showed a significant correlation with retail channels. This result was clearer with correspondence analysis where there was a clear discrimination between the importance of retail channels to consumer firms (figure not reproduced here).
Conclusion
In conclusion, this survey has attempted to present new information about the operation of the publishing sector and to analyse the nature of innovation in the magazine publishing industry. The survey confirms that working practices within the industry have changed in the last decade with the internalisation of design and the outsourcing of printing, and that the use of electronic copy has become more prevalent. The concept of innovation and measurement is discussed and the question addressed as to whether innovation be captured by a simple measure such as title launches. The evidence presented here suggests that title launches by itself, only reflects one aspect of the activities undertaken by magazine publishing houses which could be viewed as the innovative or value-adding activities and that the innovation process is more subtle. Firms innovate products and services in addition to new titles and the drivers behind new products and services vary. From this it could be suggested that simple measures of innovation provide a weak basis for exploring the drivers of innovation as they fail to capture the heterogeneity of the new developments. The survey analysis also suggests that the nature of activity undertaken varies from sub sector to sub sector within the industry. The suggestion is made here that the role of the end consumer and the nature of the information required to provide services for consumers is the determinant of the type of activities entered into. The concept of developing an industries 'innovation space' through correspondence analysis as a basis for examining the scale and location of innovation is suggested as meriting further research. In particular, the ability to reveal the drivers of innovation behind different types of value-adding activities may have further application in the design of future research in the industry which could test this exploratory data in a more quantitative way. Further research is required to first establish the robustness of the approach suggested, and also to examine whether the innovation space approach is a suitable one for the analysis of other industrial areas.
